Relationships among Australasian centropagid calanoid copepods are reviewed. A revision of the generally accepted phylogenetic scheme culminating in the invasion of athalassic saline waters is proposed. Arguments leading to the proposed revision are presented.
. Currently, 20 Boeckella species, 14 Calamoecia species, 1 Gippslandia, 5 Gladioferens, 3 Hemiboeckella, and 1 Isias have been described from Australasian estuaries and inland waters. Boeckella, Calamoecia, and Hemiboeckella contain freshwater species, with the exception of two Calamoecia species C. clitellata Bayly, 1962 and C. salina (Nicholls, 1944) which inhabit athalassic saline waters. The other three genera are composed of estuarine species, with the exception of one Gladioferens species (i.e., G. spinosus Henry, 1919 ) that inhabits near-coast freshwater bodies as well as estuarine waters (Bayly, 1980) .
The genus Boeckella is found in South America, Australia, New Zealand, and Mongolia; its distribution is consistent with the hypothesis that it invaded freshwater habitats before the break-up of Gondwana (Bayly & Morton, 1978) .
The other genera, except Isias, are restricted to Australia and New Zealand, hence evolved or invaded estuarine and freshwater habitats after the break-up of Gondwana, but not after New Zealand drifted apart from Australia (Maly & Bayly, 1991) . Presumably, Gippslandia invaded estuarine waters most recently, since it is found only in a localized area of Australia. Hemiboeckella presumably diverged from Boeckella after New Zealand drifted away since this genus, too, is only found in Australia. Bayly (1964b Bayly ( , 1967 argued that the centropagid copepod invasion of inland waters was accompanied by continuous morphological reduction in a marineestuarine-freshwater-inland saline water progression. This kind of argument is not unusual in attempts to decipher evolutionary relationships among species (Kabata, 1986 Brand (1972) demonstrated that Calamoecia salina is also an osmotic conformer. Brand & Bayly (1971) argue that the following progression is likely: (1) oceanic and inshore marine species (Centropages): osmotic conformers ; (2) estuarine brackish water species (Gippslandia, Gladioferens): hypoosmotic and hyperosmotic regulators; (3) freshwater hyperosmotic regulators with variable cellular tolerance for existence in inland saline waters (Boeckella, Hemiboeckella, and most Calamoecia spp.); and (4) inland saline species (C. salina and C. clitellata): osmotic conformers with either or both cellular tolerance or cellular osmoregulation.
The phylogenetic scheme postulated by Bayly is shown in fig. 1 . By drawing upon comparisons with several Australasian genera and combining morphological and physiological evidence, I propose a slightly different phylogenetic scheme ( fig. 2 ). This scheme does not require that the Calamoecia species inhabiting inland saline areas are derived from freshwater ancestors.
My arguments are as follows: Bayly & Amott (1969) noted that the estuarine genus Gippslandia tends to exhibit more morphological reduction than expected in the hypothesized invasion of inland waters in spite of its close affinity to Centropages, especially with regard to male and female fifth legs. The amount of
